Supplementary Information:
. The average concentration of K + and Na + cations versus distance from the center of a 50/50 PE/PG lipid bilayer for the specified three ion conditions. The values were averaged from the last 50 ns of an NPT equilibration. Additionally, we concentration profiles were averaged with respect to system's symmetry (reflection with respect to the bilayer midplane); the shaded region illustrates the error of the average. Na + ions are found to bind closely to the membrane then K + ions. (B) The average profile of the electrostatic potential along the bilayer normal computed using the VMD plugin PMEpot. The electrostatic potential for 0.3 M KCl matches closely with 0.15 M NaCl system. (C) The average area of a lipid head group under specified ion conditions. Due to their smaller size, the Na + ions interact stronger with the lipid head groups than K + ions and make the bilayer more compact. (D) Average area per headgroup at the three buffer conditions. The area has been averaged over the last 40 ns fragment of the equilibration trajectory (highlighted in panel C). Figure 5H were computed as the least square fit to the MSD curves in the 7 to 20 ns range.
Captions to Supplementary Movies
Supplementary Movie 1. All-atom molecular dynamics simulation of dsDNA molecules cholesterol-anchored to a POPE lipid bilayer membrane. The movie illustrates a 300 ns equilibration trajectory. The DNA backbone (green) and bases (red) are shown using a cartoon representation. Each cholesterol molecule (red vdW spheres) is attached to the DNA backbone via a triethylene glycol linker (blue lines). Lipid molecules are shown as gray lines with the phosphorous atom of each headgroup highlighted as a vdW sphere. The lines define the simulation unit cell. For clarity, water, ions and DNA from the neighboring periodic cells are not shown.
Supplementary Movie 2.
All-atom molecular dynamics simulation of dsDNA molecules cholesterol-anchored to a lipid membrane composed of a 50/50 mixture of POPE and POPG lipids. The movie illustrates a 300 ns equilibration trajectory. The DNA backbone (green) and bases (red) are shown using a cartoon representation. Each cholesterol molecule (red vdW spheres) is attached to the DNA backbone via a triethylene glycol linker (blue lines). Lipid molecules are shown as gray lines with the phosphorous atom of each PE and PG headgroup highlighted as a gray or orange vdW sphere, respectively. For clarity, water, ions and DNA from the neighboring periodic cells are not shown.
Supplementary Movie 4.
All-atom molecular dynamics simulation of ssDNA molecules cholesterol-anchored to a POPE lipid bilayer membrane. The movie illustrates a 300 ns equilibration trajectory. The DNA backbone (green) and bases (red) are shown using a cartoon representation. Each cholesterol molecule (red vdW spheres) is attached to the DNA backbone via a triethylene glycol linker (blue lines). Lipid molecules are shown as gray lines with the phosphorous atom of each headgroup highlighted as a vdW sphere. For clarity, water, ions and DNA from the neighboring periodic cells are not shown.
Supplementary Movie 5.
All-atom molecular dynamics simulation of ssDNA molecules cholesterol-anchored to a lipid membrane composed of a 50/50 mixture of POPE and POPG lipids. The movie illustrates a 300 ns equilibration trajectory. The DNA backbone (green) and bases (red) are shown using a cartoon representation. Each cholesterol molecule (red vdW spheres) is attached to the DNA backbone via a triethylene glycol linker (blue lines). Lipid molecules are shown as gray lines with the phosphorous atom of each PE and PG headgroup highlighted as a gray or orange vdW sphere, respectively. For clarity, water, ions and DNA from the neighboring periodic cells are not shown.
